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When a shorter time-pulse is used, the rats being injected 90min before they were killed, few counts are incorporated into protein P1 compared with histone F1. If these pulses are given at various times after partial hepatectomy, the pattern of incorporation of counts does not change until 15-18h. At this time, counts in histone F1 and protein P1 increase considerably. In these experiments, essentially all of the counts are in the serine phosphate form. However, the ADP-ribose-bearing peptide is heavily labelled, and an increase in incorporation is observed within 4 h of partial hepatectomy.
On administration of pyridoxine to convulsing human infants suffering from vitamin B6 deficiency, convulsions subsided within 2-3 min and electroencephalograph patterns returned to normal within 4min (Coursin, 1954) . If derangement in y-aminobutyric acid metabolism was responsible for the occurrence of these convulsions it should be possible to demonstrate a return towards normal y-aminobutyric acid metabolism within the first 5min of administration of pyridoxine.
An investigation into the nature of the immediate effects of administration of pyridoxine on y-aminobutyric acid metabolism in brains of pyridoxine-deficient suckling rats was therefore undertaken, with a view to following closely the process whereby y-aminobutyric acid metabolism returns to normal.
Rats (2 weeks old) whose dams were fed on a pyridoxine-deficient diet (Nutritional Biochemicals Corp., Cleveland, Ohio, U.S.A.) over a period extending 2 weeks before birth and 2 weeks after, were used. Each suckling rat received by intraperitoneal injection a single dose of lOmg of pyridoxine hydrochloride. The activity of glutamate decarboxylase and amounts of y-aminobutyric acid, glutamic acid and aspartic acid in whole brain were measured at various time-intervals after the injection. For amino acid determinations, animals were killed by total immersion in liquid N2, brains were removed frozen, homogenized in 75 % (v/v) ethanol and processed by the method of Kuriyama et al. (1966) . For enzyme assays animals were killed by decapitation and the homogenates prepared by the method of Bayoumi et al. (1972) .
Glutamate decarboxylase assay and y-aminobutyric acid determination have been described (Bayoumi et al., 1972; Bayoumi & Smith, 1973) . Glutamic acid and aspartic acid were determined by the enzymic methods of Bernt & Bergmeyer (1965) and Pfleiderer (1965) respectively.
In brains of the B6-deficient suckling rats, glutamate decarboxylase activity was decreased to 40 % ( Table 1 ) and amount of y-aminobutyric acid to 50 % (Fig. 1) of control values, respectively. This marked derangement in y-aminobutyric acid metabolism favours the involvement of y-aminobutyric acid in the process leading to convulsions, since this acid is considered to be an inhibitory transmitter and a decrease in its concentration should lead to an increase in neuronal excitability (Killam, 1957) . Within 2min of administration of pyridoxine, glutamate decarboxylase activity (assayed without adding pyridoxal phosphate to the incubation media), increased dramatically to four times the value in the untreated &-deficient animals ( Table 1) . This would also support the involvement of the y-aminobutyric acid system in the immediate recovery of neuronal activity after pyridoxine administration.
Vol. 2 Since glutamate decarboxylase is a rate-limiting enzyme, the amount of y-aminobutyric acid would be expected to follow the immediate increase in its activity. However, there was a lag of at least 20min before the amount of y-aminobutyric acid began to rise. It is possible that glutamate decarboxylase was activated in vivo, but owing to compartmentation of y-aminobutyric acid metabolism, the increase of amounts of synaptic y-aminobutyric acid, sufficient for the return of normal neuronal activity, was masked by the concentration of y-aminobutyric acid in a second larger pool. The rate of turnover of synaptic y-aminobutyric acid would then be too slow for whole brain yaminobutyric acid concentration to change over such a short time-period.
It is possible, however, that glutamate decarboxylase was not immediately activated in vivo after the administration of pyridoxine, since the latter could be delayed by membrane barriers from reaching both pyridoxal kinase and the decarboxylase. On homogenization these membranes .would break down and the decarboxylase would be activated in vitro, giving a false impression of an activation in vivo. The delay in the rise of y-aminobutyric acid concentration suggests that the actual activation of the enzyme in uivo occurs much later. Similar problems in glutamate decarboxylase measurements were reported by Baxter (1969) and Sze & Love11 (1970) .
If the latter explanation for the enzyme activation is true, then the immediate return of neuronal activity after pyridoxine administration to &-deficient suckling rats could be relatednot only to theincreaseintherateof y-aminobutyricacid synthesis, but also might be related to another process or processes involving a change in a B6-dependent neuronal membrane function. Roberts et al. (1964) postulated such a role for vitamin B6; and recently Snodgrass & Iversen (1973) found that y-aminobutyric acid transport appears to be &-dependent.
The sudden rise and fall in whole brain glutamate and aspartate concentrations is in favour of the suggestion that some of the immediate effects of Bg administration are on membrane function. An increase in the uptake of these amino acids, from the circulation, by the brain, involving a &-dependent membrane carrier system (Christensen, 1963) , could be responsible for such a rise. Preliminary experiments on the response of brain
